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Complex numbers algebra 48 yal) 3lacY) aaa

1- addition and subtraction gkl el
¢« (Rectangular) Aoalxidl) 4ay Hlall PREGI C)H\ B cA;l\ e -rddaa Dl

ifZ, =3+j4 Z,=1+j2

ThenZ, +Z, = 3+ 1) + j(4+2) = 4 + j6
Z,~Z,=B-1)+j4—2)=2+2

2- Multiplication and division dandl) g o )

If Z, =10 (30" , Z, =5 |10°

Then Z; X Z, = 10 X 5/30°+10°= 50/40°

zy _10B0° 10
AndZZ— 10 s 0'+10
3-Raising to power Lol 358 N ad 0
(310" )*= 3 (2*10)=9|20°

4- Inversion G pall dand) i glha
1 1 o _apo

@— E@O = 0.33|— 30

5- Conjugate of complex numbers S pall daad) (38) 4a
if 7 =3+j4

thenZ* =3 — j4



Conversion between Polar and Rectangular form

oSl 5 i) A ) ) Ayaaal Al (oo sl
1- Rectangular to Polar
EX: Convert the complex number Z = 3 + j4 to polar form.

Z = 3 + j4 Rectangular

|IZ| =32 +42=v9+16=5Q
4 o

@ = tan‘1§ = 53.1

~Z =5/53.1° Polar

2- Polar to Rectangular

EX: Convert the complex numbers Z = 10/30°  to Rectangular form
Z =10/30°  Polar

Z =10co0s30°+j10sin 10

= (10 % 0.866) + j(10 * 0.5)

~ Z = 8.66 +]5 dgjaﬂ\ die 3 ,LIY) idaa M St —radaa e



EX: express in Rectangular and polar foam the impedance of each of the
following at a frequency of (50Hz)

1- 20 Q Resistance in series with 0.1 H inductance.

2-50 Q resistance in series with a 40uF

capacitance. 20 w1 H
Solution:- 1) R = 20Q — VW —
XL=wL=2nfL=2%x3.14+50+%0.1

=31.40 AV
~Z=R+jXL=20+j31.4 ... Rectangular f=50Hz

1Z| =/202 +31.42=37.20

5= tant Xt — pan1 3Lt s o
= tan R = tan 20 = .
W Z=|Z||§=37.2|57.3° e Polar
2-R=50Q, XC=—=——= l _____—79.60
wC 2nfC 2%x3.14x50%40%10
#Z=R—jXC=50-796
40uF
12| = /R2 = XC? = \[502 — 79.6? EUYYS H
1Z| = 940
6 =tan1 20— 5750
- an 50 B . f=50Hz

“Z=7Z—-0 =94 |—57.5° Polar



EX: For the circuit shown below 70745 92.41330° 6760

Z3

calculate current in polar form. #1

Sol.

G

10000

Z;=170.7/45°=70.7 cos45° + j70.7 sin 45° = 50 + j50 ()

Z, =92.4(330° = 92.4c0s330° + j92.4sin330° = 80 — j46.2 ()
Z3 = 67/60° = 67 cos 60° + j67 sin 60° = 33.5 + j58 ()
Zy=Z,+Z,+Z3;=(50+80+33.5)+j(50—-46.2 +58)

Zr =163.5+j61.80Q Convert to polar

1Z;| =+/163.52 + 61.82 = 174.8 )

¢ =tan- 122 —120.7°

163.5
Zy = 174.8(20.7° Q
_Vr__ 1000°

Iy = Zpr  174.8)20.7°
=0.572 - 20.7°



